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点、系统通信总线、A D模块、D A 模块、D D模块、
存储单元等组成。每个星务计算机节点包含私有的
处理器和存储器模块,并可以与共享模块进行交互。

























Table 1 The comparison of fault tolerant mechanisms
检测与诊断开销 恢复时间通信开销失效率并行性适用性
热备份 较大 较短 较大 较大 无 较好
冷备份 较大 较长 无 最小 无 一般
互备援 最大 最短 最大 最大 最强 较差

















































Fig. 2 The framework of house keeping system
图2描述了基于温备份思想的系统容错控制结
构。假设初始状态下 A机为主机,则 B 机在引导区




引发了致命的失效, A机出现死锁或没有响应, B 机
将通过系统通信总线的侦测或 A 机看门狗电路的



























( 2) 锁存校验: 锁存读出数据, 并进行校验, 判
断编码的正确性。
(3) 纠错处理: 如果编码有误, 纠正错误的编
码。如果进行写操作, 则重新生成新编码。






















发送的报文和接收报文分别采用 CRC 编码和 CRC
校验, 可用于检测系统通信总线是否出现故障。通
过两个错误计数器 ! ! ! 接收错误计数器和发送错误
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Fault Tolerant Mechanisms of House keeping Computer
System for The Small Satellite
XIANG Lin, WU Xiang hu, LIAO Ming hong, CUI Gang, YANG Xiao zong
(School of Computer Science & Technology, Harbin Inst itute of Technology, Harbin 150001, China)
Abstract: Small satellites need computer systems with fault tolerance for the reason of requiring high reliability. This paper
presented a reliability design for housekeeping computer systems used in small satellites. Based on the dual redundancy, the reli
ability design uses warm backup fault tolerant mechanism which has the advantage of reliability and real time control and is sup
ported by some key technologies mentioned in the paper. An application of the reliability design to a housekeeping computer system
used in Solid Measurement M icro Satellite of HIT, named TS 1 satellite, proved that the design can improve the reliability of the
small satellite.
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The Application and Simplified Thermal Analysis of the Porthole Thermal
Cover Technique for Earth Observation Spacecraft
ZHANG Jia xun, LIU Qing zhi
( Chinese Academy of Spacecraft Technology, P. O. Box 5142 Exit 86, Beijing 100094, China)
Abstract: The application background of the porthole thermal cover was summarized firstly in this paper, and then the port
hole thermal cover, which was the first time to be used in the satellite of our country, was taken as an example to introduce the
typical structural and thermal design of a thermal cover for earth observation spacecraft. According to different operational states of
the thermal cover, the differential equation sets of the thermal cover and the porthole glass were established and solved numerical
ly, and the comparison was made between the numerical solution and the experimental data. By the analysis, it can be known
that, the application of the thermal cover can reduce the negative thermal effects of the deep space on the temperature field of the
porthole.
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